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(54)11116: QUINAZOLINE DERIVATIVES AS MEDICAMENI^ 
(57) Abstract 

The invention is directed to methods to inhibit 
TGF-/? and/or p38-Qr kinase using compounds of 
formula (1) or the phannaceutically acceptable salts 
I thereof wherein R^ is a noninterfering substituent; 
I each Z is CR^ or N, wherein no moic than two Z 
positions in ring A are N, and wherein two adjacent 
Z positions in ring A cannot be N; each R* is 
independently a noninterfering substinient; L is a 
linkcn n Is 0 or I; and Ar' is the residue of a 
cyclic aliphatic, cyclic heteroaliphatic. aromatic or 
heteroaromatic moiety optionally substinited with 1-3 
noninterfering substltucnts. 
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QUINAZOUNE DERIVATIVES AS MEDICAMENTS 



Field of the Invention 

The invention relates to treating various disorders associated with enhanced 
activity of kinase p38*a and/or transforming growth factor beta (TGF-P). More 
specifically, it concerns compounds that are related to quinazoline as useful in these 
mediods. 

Background Art . 

A laige number of chronic and acute conditions have been recognized to be 
associated with perturb^on of the inflammatory response. A large number of 
cytokines participate in this response, including IL-1, IL-6, IL-8 and TNF. It appears 
that the activity of these cytokines in the regulation of inflammation lely at least in 
part on the activation of an en2yme on the cell signaling pathway, a member of the 
MAP kinase family generally known as p38 and alternatively known as CSBP and 
RK. This kinase is activated by dual phosphorylation after stimulation by 
physiochemical stress, treatment with lipopolysaccharides or with proinflammatory 
cytokines such as IL-1 and TNF. Therefore, inhibitors of the kinase activity of p38 
are useful antiinflammatory agents. 

Transforming growth factor-beta (TGF-p) denotes a family of proteins, 
TGF-pl, TGF-p2, and TGF-P3, whidi are pleiotropic modulators of cell growth and 
differentiation, embryonic and bone development, extracellular matrix formation, 
hematopoiesis, immune and inflammatoiy responses (Roberts and Spom Handbook of 
Experimental Pharmacology (1990) 95:419-58; Massague et al. Am Rev Cell Biol 
(1990) 6:597-646). Other members of this superfamily include activin, inhibin, bone 
morphogenic protein, and MuUerian inhibiting substance. TGF-p initiates an 
intracellular signaling pathway leading ultimately to the expression of genes that 
regulate the cell cycle, control proliferative responses, or relate to extracellular matrix 
proteins that mediate outside-in cell signaling, cell adhesion, migration and 
intercellular communication. 
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Therefore, inhibitors of the TGF-P intracellular signaling pathway are usefiil 
treatments for fibroproliferative diseases. Specifically, fibroproliferative diseases 
include kidney disorders associated with unregulated TGF-p activity and excessive 
fibrosis including glomerulonephritis (GN), such as mesangial proliferative GN, 
5 immune GN, and crescenticGN. Other renal conditions include diabetic nephropathy, 
renal interstitial fibrosis, renal fibroas in transient patioits receiving cyclosporin, 
and HIV-associated nephropathy. Collagen vascular disorders include progressive 
systemic sclerosis, polymyositis, scleroderma, denmatomyositis, eosinophilic fascitis, 
morphea, or those associated with the dccunence of Raynaud's syndrome. Lung 

LO fibroses resulting torn excessive TGF-p activity include adult respiratoiy distress 
syndrome, idiopathic pubnonaiy fibrosis, and interstitial pubnonaiy fibrosis oiten 
associated widi autoimmune disorders, such as systemic lupus eiythematosus and 
scleroderma, chemical contact, or alleigies. Another autoimmune disotder associated 
with fibroproliferative characteristics is rheumatoid arthritis. 

L5 Eye diseases associated with a fibroprolifoative condition include retinal 

reattachment surgery accompanying prolifoative vitreoretinopathy, cataract extraction 
with intraocular lens implantation, and post glaucoma drainage surgery. 

PCT applications WO98/06715, WO98/07425, and WO 96/40143, all of 
which are incorporated herein by reference, describe the relationship of p38 kinase 
inhibitors with various disease states. As mentioned in these applications, inhibitors 
of p38 kinase arc usefiil in treating a variety of diseases associated with chronic 
inflammation. These applications list rheumatoid arthritis, rheumatoid spondylitis, 
osteoarthritis, gouty arthritis and other arthritic conditions, sepsis, septic shock, 
endotoxic shock. Gram-negative sepsis, toxic shock syndrome, asthma, adult 
respiratoiy distress syndrome, stroke, rcperfiision injuiy, CNS injuries such as neural 
trauma and ischemia, psoriasis, restenosis, cerebral malaria, chronic pubnonaiy 
inflammatory disease, silicosis, pulmonaiy sarcosis, bone resorption diseases such as 
osteoporosis, grafl-versus-host reaction, Crohn's Disease, ulcerative colitis including 
inflammatory bowel disease (IBO) and pyiesis. 

The above-referenced PCT applications disclose compounds which are p38 
kinase inhibitors said to be useful in treating these disease states. These compounds 
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are either imidazoles or are indoles substituted at the 3- or 4-position with a pipcrazine 
ring linked through a carboxamide linkage. Additional compounds which are 
conjugates of piperazines with indoles are described as insecticides in W097/26252, 
also incorporated herein by reference. 

5 The compounds oftheinvoition are quinazoline derivatives. Other 

quinazoline compounds for other uses have been described. U.S. Patent No. 
5,721^37 assigned to Rhone-Poulenc Rorer is directed to methods for selective 
treatment of ceU growth and differentiation characterized by activity of human 
epidermal growth factor receptor type II using quinazoline substituted only in the 
1 0 4-position with an aromatic moiety optionally coupled to the quinazoline through a 
linking moiety. U.S. Patent No. 4,480,883 describes compounds tiiat exhibit tyrosine 
kinase inhibition activity wherein the heterocyclic portion of a quinazoline or other 
fused ring nitrogen-containmg aromatic system is substituted only once with an 
aromatic moiety, again optionally coupled through a linker. U.S. Patent No. 
15 5,6 1 6,582 assigned to Zeneca describes tyrosine kinase inhibitors which are 
quinazolines linked through an amino groi^ ai the 4-position to a substituted or 
unsubstituted phenyl. These compounds contain no substituents at position 2. U.S. 
Patent No. 5,475,001 also assigned to Zeneca describes similar compounds with die 
same activity. U.S. Patent No. 5,430,148 assigned to Agouron Pharmaceutical 
20 describes antiproliferative substituted quinazolinones and their counteiparts wherein 
tiie keto group is replaced by a sulfone. 

U.S. Patent No. 5,719,157 to Takeda Chemical Industries describes 
pharmaceutical compositions for inhibiting bone resorption which include 4-phenyl 
quinoline derivatives which may ftuther be substituted at the 2-position witii an 
2 5 optionally substituted hydrocarbon group or an optionally substituted heterocyclic 
group. 

None of the foregoing patents describes quinazoline derivatives which 
specifically inhibit p38-a or TGF-p. 
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Disclosure of the Invention 

The invention is directed to methods and compounds useful in treating 
conditions that are characterized by enhanced p38-a activity and/or TGF-P activity. 
These conditions include inflammation, proliferative diseases, and certain 
cardiovascular disorders as further described below. 

Compounds of the invention have been foimd to inhibit p38 kinase, the 
a-isoform in particular, and/or TGF-p and are thus useful in treating diseases mediated 
by these activities. The compounds of the invention are of the formula 

(Wn-Ar* 




(1) 



10 or the pharmaceutically acceptable salts thereof 
wherein is a noninterfering substituent; 

each Z is CR^ or N, wherein no more than two Z positions in ring A areN, and 
wherein two adjacent Z positions in ring A cannot be N; 

each R^ is independently a noninteifering substituent; 
15 Lis a linker; 

nisOorl;and 

Ar* is the residue of a cyclic aliphatic, cyclic heteroaliphatic, aromatic or 
heteroaromatic moiety optionally substituted with 1-3 noninterfering substituents. 

The invention is directed to methods of treating inflammation or proliferative 
20 conditions using these compounds. The invention is also directed to treating 
conditions associated with cardiac failure usuig the invention compounds. 



25 



Brief Description of the Drawings 

Figures 1 A-IC show the structures of compounds prepared according to the 
methods of the invention and useful in the invention methods. 
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Modes of Carrying Out the Invention 

The compounds of formula (1) are usefiil in treating conditions which are 
characterized by overactivity of p38 kinase, in particular the a-isoform and/or 
overactivity of TGF-p, Conditions "'characterized by enhanced p38-a activity*' 
include those where this enzyme is present in increased amount or wherein the 
enzyme has been modified to increase its inherent activity, or both. Conditions 
"characterized by enhanced TGF-p activity'' include those wherein TGF-p synthesis is 
stimulated so that TGF-P is present in enhanced amount or wherein TGF-p latent 
protein is undesirably activated or converted to active TGF-P protein or wherein 
TGF-p receptors are upregulated or wherein the TGF-p protein shows enhanced 
binding to cells or extracellular matrix in the location of the disease. Thus, in either 
case, "enhanced activity" refers to any condition wherein the effectiveness of citiicr of 
these proteins is undesirably high, regardless of the cause. 

The compounds of tiie invention are useful in conditions where either p38-a 
kinase or TGF-p shows enhanced activity since Uiese compounds inhibit tiie activities 
of botii proteins. This is particularly advantageous in conditions which are 
characterized by enhanced activities of botii proteins. These conditions are those in 
vAnch fibrosis and organ sclerosis are caused by, or accompanied by, inflammation, 
oxidation injury, hypoxia, altered temperature or extracellular osmolarity, conditions 
causing cellular stress, apoptosis or necrosis. These conditions include ischemia- 
reperfiision injuiy, congestive heart failure, progressive pulmonary and bronchial 
fibrosis, hepatitis, arthritis, inflammatory bowel disease, glomerular sclerosis, 
interstitial renal fibrosis, chronic scarring diseases of the eyes, bladder and 
reproductive tract, bone marrow dysplasia, chronic infectious or autoimmune states 
and traumatic or surgical wounds. These conditions, of course, would be benefited by 
compounds which inhibit either TGF-P or p38-a. They are especially benefited by 
treatment with compounds that inhibit both. Methods of treatment with the 
compounds of the invention are fiwther discussed below. 
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The Invention Compounds 

The compounds useful in the invention are derivatives of quinazoline and 
related compounds containing mandatoiy substitucnts at positions coiresponding to 
the 2- and 4-positions of quinazoline. In general, a quinazoline nucleus is preferred. 

although alternatives within the scope of the invention are also illustrated te^^^ 
Preferred embodiments forZ' are N and CH; prefened embodiments for Z'-Z" are 

OR'. However.eachofZ'.Z'canalsobeN.withtheprovisonotedabove. nius.with 
respect to the basic quinazoline type ring system, prefeired embodiments include 
quinazoline;>er je, and embodiments wherein all of Z»-Z« as well as Z' are either N or 
CH. Also preferred are those embodiments wherein Z» is N, and either Z» or Z« or 
bothZ^andZ^areNandZ'andZ'areCHorCRl Where R» is other than H, it Is 
prefened that CR^ occur at positions 6 and/or 7. 

As used herein, a "noninterfcring substituent" is a substituent which leaves the 
ability of the compound of fonnula (1) to inhibit p38^ activity and/or TGF-p activity 
qualitatively intact TTius, the substituent may alter the degree ofinhibition and the 
balance between p38mx inhibition and TGF-p inhibition. However, as long as the 
compound of fonnula (1) retains the abUity to inhibit either p38-a or TGF-p activity 
or both, the substituent wiU be classified as "noninterfering." 

As used herein, "hydrocarbyl residue" refers to a residue which contains only 
carbon and hydrogen. Hie residue may be aliphatic or aromatic. straightnAain, 
cyclic, branched, saturated or unsaturated. The hydrocarbyl residue, when indicated, 
may coutam heteroatoms over and above ti« carbon and hydrogen members of the ' 
substittient residue. Thus, when specifically noted as containing such heteroatoms, 
the hydrocarbyl residue may also contain caibonyl groups, amino groups, hydroxy! 
groups and tiie like, or contain heteroatoms wiUun tiie -backbone" of the hydrocarbyl 
residue. 

As used herein, tiie tenn "alkyl." "alkenyl" and "alkynyl" include straight- and 
branchedHjhain and cyclic monovalent substitucnts. Examples include metfiyl. etiiyl. 
isobutyl. cyclohexyl. cyclopentylethyl. 2-propenyl. S-butynyl. and the like. Typically, 
the alkyi, alkenyl and alkynyl substitucnts contain MOC (alkyi) or 2.10C (alkenyl or ' 
alkynyl). Preferably tiiey contain 1-6C (alkyi) or 2-6C (alkenyl or alkynyl). 
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Heteroalkyl, heteroalkenyl and heteroalkynyl are similarly defined but may contain 
1 -2 O, S or N heteroatoms or combinations thereof within the backbone residue. 

As used herein, "acyl" encompasses the definitions of alkyl, alkenyl, alkynyl 
and the related hetero-forms which are coupled to an additional residue through a 
carbonyl ffoup. 

"Aromatic** moiety refers to a monocyclic or fused bicyclic moiety such as 
phenyl or naphthyl; 'lieteroaromatic** also refers to monocyclic or fused bicyclic ring 
systems contaming one ore more heteroatoms selected from O, S and N. The 
inclusion of a heteroatom permits mclusion of 5-membered rings as well as 
6-membered rings. Thus, typical aromatic systems include pyridyl, pyrimidyl, 
indolyl, benzimidazolyl, benzotriazolyl, isoquinolyl, quinolyl, benzothiazolyl, 
benzofiiranyl. thienyl, finyl, pynolyl, thiazolyl, oxazolyl, imidazolyl and the like. 
Any monocyclic or fused ring bicyclic system vAdch has the characteristics of 
aromaticity in terms of electron distribution throughout tiie ring system is included in 
tiiis definition. Typically, the ring systems contain 5-12 ring member atoms. 

Sunilarly, "aiylalkyl" and "heteroalkyr refer to aromatic and heteroaromatic 
systems whidi are coupled to another residue through a carbon chain, including 
substituted or unsubstituted, saturated or unsaturated, carbon chains, typically of 
1-6C. These carbon chains may also include a carbonyl group, thus making them able 
to provide substituents as an acyl moiety. 

Witii respect to the substituent at the positions corresponding to the 4-position 
of quinazoline, LAr*, L is present or absent and is a linker which spaces the substituent 
At* from ring B at a distance of 2-8A, preferably 2-6A, more preferably 2-4A. The 
distance is measured from the ring carbon in ring B to M*ich one valence of L is 
attached to the atom of die Ar* cyclic moiety to vAich die other valence of tiie linker is 
attached. The Ar* moiety may also be coupled directly to ring B (i.e., when n is 0). 
Typical, but nonlimiting, embodiments of L are of the formula S(CR}^^, 
-NR^SO,(CR^^, NR'(CR^^„, NR>CO(CR^^, 0(CR^^„, OCO(CR^)., and 
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wherein Z is N or CH and wherein m is 0-4 and 1 is 0-3, preferably 1-3 and 1-2, 
respectively. L preferably provides -NR'- coupled directiy to ring B. A preferred 
embodiment of R' is H, but R' may also be acyl, alkyi, aiylaqrl or arylalkyl where the 
5 aiyl moiety may be substituted by 1 -3 groups such as alkyl, alkenyl, alkynyl, acyl, 
aryl, alkylaryl, aroyl, N-aiyl, NH-alkyliuyl, NH-aroyl. halo, OR, NR^ SR, -SOR, 
-NRSOR, -NRSOjR, -SOjR, -OCOR, -NRCOR, -NRCONR„ -NRCOOR, -OCONRj, 
-RCO, -COOR, -SOjR, -CONRj, SOjNRj, CN, CFj, and NO,, whernn each R is 
independently H or alkyl (1-4C), preferably the substituents are alkyl (1-6C), OR, SR 

10 or NR, wherein R is H or lower alkyl (1-4C). More preferably, R' is H or alkyl 

(1-6C) Any aryl groups contained in the substituents may further be substituted by 
for example alkyl, alkenyl, alkynyl, halo, OR, NR,, SR, -SOR, -SO,R, -OCOR, 
-NRCOR, -NRCONR„ -NRCOOR, -OCONR,, -RCO, -COOR, SO,R, NRSOR. 
NRSOjR. -SOjR, -CONR,, SO^^ CN, CFj, or N0„ wherein each R is 

15 independently H or alkyl (1 -4C). 

Ai* is aiyl, heteroatyl, including 6-S fused heteroaryl, cycloaliphatic or 
<^cloheteroaliphatic. Preferably Ar* is j^yl, 2-, 3- or 4-pyridyl, indolyl, 2- or 
4-pyrimidyl, benzimidazolyl, indolyl, preferably each optionally substituted with a 
group selected fix)m the group consisting of optionally substimted alkyl, alkenyl, 

2 0 alkynyl, aryl, N-aryl, NH-aroyl, halo, OR, NRj, SR, -OOCR, -NROCR, RCO, 

-COOR, -CONR,, SOjNRj, CN, CF„ and N0„ wherein each R is independently H or 
alkyl (1-4C). 

Ar* is more preferably indolyl, 6-pyrimidyl, 3- or 4-pyridyl, or optionally 
substituted phenyl. 

25 For embodiments v^erein Ar* is optionally substituted phenyl, substituents 

include, without limitation, alkyl, alkenyl, alkynyl, aiyl, alkylaryl, aroyl, N-aiyl, 
NH-alkylaryl, NH-aroyl, halo, OR, NR„ SR, -SOR, -SO,R. -OCOR, -NRCOR, 
-NRCONR,, -NRCOOR, -OCONR,, RCO, -COOR, -SOjR, -CONR„ SO,NR„ CN, 
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CFj, and NO^, wherein each R is independently H or alkyl (1-4C). Preferred 
substituents include halo, OR, SR, and NR^ v*erein R is H or methyl or ethyl. These 
substituents may occupy all five positions of the phenyl ring, preferably 1-2 positions, 
preferably one position. Embodiments of Ai* include substituted or unsubstituted 
5 phenyl, 2-, 3-, or 4-pyridyl, 2-, 4- or 6-pyrimidyl, indolyl, isoquinolyl, quinolyl, 
benzimidazolyl, benzotriazolyl, benzothiazolyl, benzofuranyl, pyridyl, thienyl, fiiryl, 
pyrrolyl, thiazolyl, oxazolyl, imidazolyl, and morpholinyl. Particularly preferred as 
an embodiment of Ar* is 3- or 4-pyridyl, especially 4-pyridyl in unsubstituted form. 
Any of the aryl moieties, especially the phenyl moieties, may also comprise 

10 two substituents v^ch, when taken together, form a 5-7 memberedcarbocyclic or 
heterocyclic alii^tic ring. 

Thus, preferred embodiments of the substituents at the position of ring B 
corresponding to 4-position of the quinazoline include 2-(4-pyridyl)ethylamino; 4- 
pyridylamino; 3-pyridylamino; 2-pyridylamino; 4-indolylamino; S-indolylamino; 3- 

15 methoxyanilinyl; 2-(2,5-difluorophenyl)ethylamino-, and the like. 

R^ is generally a hydrocarbyl residue (1 -20C) containing 0-5 heteroatoms 
selected from O, S and N. Preferably R^ is alkyl, aryl, arylalkyl, heteroalkyl, 
heteroaryl, or heteroaiylalkyl, each unsubstituted or substituted with 1-3 substituents. 
The substituents are independently selected from a group that includes halo, OR, NRj, 

20 SR, -SOR, -SO^R, -OCOR, -NRCOR, -NRCONR^, -NRCOOR, -OCONR^. RCO, 
-COOR, -SO3R, NRSOR, NRSO2R, -CONR2, SOaNRj, CN, CF3, and NO^, wherein 
each R is independently H or alkyl (1 *4C) and with respect to any aryl or heteroaryl 
moiety, said group further including alkyl (1-6C) or alkenyl or alkynyl. Preferred 
embodiments of R^ (the substituent at position corresponding to the 2-position of the 

25 quinazoline) comprise a phenyl moiety optionally substituted with 1-2 substituents 
preferably halo, alkyl (1 -6C), OR, NR2, and SR wherein R is as defined above. Thus, 
preferred substituents at the 2-position of the quinazoline include phenyl, 
2-bromophenyl, 2-chlorophenyl, 2-fluorophenyl, 2-methylphenyl, 4-fluorophenyl aiid 
the like. Other preferred embodiments of R^ comprise a cyclopenty 1 or cyclohexyl 

30 moiety. 
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As noted above, is a noninterfering substituent As set forth above, a 
**nonmterfering substituent" is one whose presence does not substantially destroy the 
p38-a kinase inhibiting ability and/or TGF-P inhibiting ability of the compound of 
formula (1). 

5 Each is also independently a hydrocarbyl residue (1 -20C) containing 0-S 

heteroatoms selected 6om O, S and N. Preferably, R^ is independently H, alkyl, 
alkenyl, alkynyl, acyl or hetero-fonns thereof or is aryl, arylalkyl, heteroalkyl, 
heteroaryl, or heteroarylalkyl, each unsubstituted or substituted with 1-3 substituents 
selected independently firom the group consisting of alkyl, alkenyl, alkynyl, aryl, 

10 alkylaryl, aroyl, N-aryl, NH-alkyiaryl, NH-aroyl, halo, OR, NR^, SR, -SOR, -SO2R, 
-OCOR, -NRCOR, -NRCONR2, -NfRCOOR, NRSOR, NRSO^R, -OCOhfR^, RCO, 
-COOR, -SO3R, NRSOR, NRSO2R, -CONR2, SO2NR2, CN, CFj, and NG^, wherein 
each R is independently H or alkyl (1-4C). The aryl or aroyl groups on said 
substituents may be further substituted by, for example, alkyl, alkenyl, all^yl, halo, 

15 OR, NR2, SR, -SOR. -SO2R, -OCOR, -NRCOR, -NRCONRj, -NRCOOR, -OCONRj, 
RCO, -COOR, -SO3R, -CONR2, SO2NR2, CN, CF3, and NOj, wherein each R is 
independently H or alkyl (1-4C). More preferably the substituents on R^ are selected 
from R^ halo, OK\ NR^, SR^ -OOCR\ .NROCR\ -COOR\ R'CO. -CONR^, 
-SOjNR'*!, CN, CFj, and NO2, wherein each R^ is independently H, or optionally 

20 substituted alkyl (1 -6C), or optionally substituted arylalkyl (7-12C) and wherein two 
R^ or two substituents on said alkyl or arylalkyl taken together may form a fused 
aliphatic ring of 5-7 members. 

R2 may also, itself, be selected from the group consisting of halo, OR, NR^, 
SR, -SOR, -SO2R, -OCOR, -NRCOR, -NRCONRj, -NRCOOR, NRSOR, NRSOjR, 

25 -OCONR2, RCO. -COOR, -SO3R, NRSOR, NRSO^R, -CONR^, SOjNRj, CN, CF3, 
and NO2, wherein each R is independently H or alkyl (MC)* 

More preferred substituents rq>resented by R^ are those as set forth with regard 
to the phenyl moieties contained in Ar* or R^ as set forth above. Two adjacent CR^ 
taken together may form a carbocyclic or heterocyclic fused aliphatic ririg of S-7 

3 0 atoms. Preferred R^ substituents are of the fomiula R*, -0R\ SR* or R^H-, 
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especially R^NH-, wherein is defined as above. Particularly preferred are instances 
wherein R* is substituted arylalkyl. 

The compounds of formula (1) may be supplied in the form of their 
pharmaceutically acceptable acid-addition salts including salts of inorganic acids such 
5 as hydrochloric, sulfuric, hydrobromic, or phosphoric acid or salts of organic acids 
such as acetic, tartaric, succinic, benzoic, salicylic, and the like. If a carboxyl moiety 
is present on the compound of fomiula (1), the con4)Ound may also be supplied as a 
salt with a jdiarmaceutically acceptable cation. 

10 Synthesis of the Invention Compounds 

The compounds of the invention may be synthesized from the corresponding 
4-halo-2-phenyl quinazoline as described in Reaction Scheme 1 ; which may be 
obtained firom the corresponding 4-hydroxyquinazoline as shown in Reaction Scheme 
2. Alternatively, the compounds can be prepared using anthranylamide as a starting 

15 material and benzoylating the amino group followed by cyclization to obtain the 
intermediate 2-phenyl-4*hydroxy quinazoline as shown in Reaction Scheme 3. 
Reaction Schemes 4-6 are similar to Reaction Schone 3 except that an appropriate 
pyridme or 1 ,4-pyrimidine nucleus, substituted with a carboxamide residue and an 
adjacent amino residue, is substituted for the anthranylimide. The compounds of the 

2 0 invention wherein RMs H can be further derivatized to comprise other embodiments 
of R' as shown in Reaction Scheme 7. 



Reaction Scheme 1 




Reaction Scheme 1 is illustrative of the simple conversion of a halogenated 
2 5 quinazoline to compounds of the invention. Of course, the phenyl of the illustration at 
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position 2 may be generalized as and the 4-pyridylamino at position 2 can be 
generalized to Af-L or Ar*-. 



Reaction Scheme 2 




5 Reaction Scheme 2 can, of course, be generalized in the same manner as set 

forth for Reaction Scheme 1 . 



Reaction Scheme 3 
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Again, Reaction Scheme 3 can be generalized by substituting the 
conesponding acyl halide, R^COCl for the parafluorobenzoyl chloride. Further, Ai' or 
Ar'-L may be substituted for 4*aminopyridine in the last step. 

5 Reaction Scheme 4 
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1. Add chloride /Chlorcform/ Pyridine 

2. Sodium Hyctoxide (aqueous) /Ethanol/ Reflux 

3. Thionyl chloride / Chloroform / DMF 

4. Nudeophile (Amine, Alcohol). TEA, OMF/ Reflux 



Reaction Scheme S 




1. Acid chloride / Chloroform / Pyridine 

2. Sodium Hydroxide (aqueous) / Ethanol / Reflux 

3. Thionyl chloride /Chloroform /DMF 

4. Nudeophtle (Amine. Alcohol). TEA. DMF / Reflux 



Reaction Scheme 6 




1. Acid chloride / Chloroform / Pyridine 

2. Sodium Hydroxide (aqueous) / Ethanol / Reflux 

3. Thionyl chloride / Chloroform / DMF 

4. Nudeophtle (Amine. Alcohol). TEA. DMF / Reflux 
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It is seen that Reaction Scheme 1 represents the last step of Reaction Schemes 
2-6 and that Reaction Scheme 2 represents the last two steps of Reaction Scheme 3-6. 

Reaction Scheme 7 provides conditions wherein compounds of foimula (1) are 
obtained wherein R' is other than H. 



Reaction Scheme 7 




Reaction Scheme 8 is a modification of Reaction Scheme 3 which simply 
demonstrates that substituents on ring A are carried through the synthesis process. 
The principles of the behavior of the substituents apply as well to Reactions Schemes 
4-6. 
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Reaction Scheme 8 




Reaction Scheme 8 shows a modified form of Reaction Scheme 3 which 
includes substituents in the quinazoline ring of fomiula (I). The substituents axe 
carried throughout the reaction scheme. In step a, the starting material is treated with 
thionyl chloride in the presence of methanol and refluxed for 12 hours. In step b, die 
appropriate substituted benzoyl chloride is reacted with the product of step a by 
treating with the appropriately substituted benzoyl chloride in pyridine for 24 hours. 
In embodiments wherein X (shown illustratively m the ortho-position) is fluoro, 2- 
fluorobenzoyl chloride is used as a reagent; where X is (for illustration ortho-chloro), 
2-chlorobenzoyl chloride is used. 

In step c, the ester is converted to the amide by treating in ammonium 
hydroxide in an aprotic solvent such as dimethyl formamide (DMF) for 24 hours. The 
product is then cyclized in step d by treatment with 10 N NaOH m ethanol and 
refluxed for 3 hours. 
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The resulting cyclized fonn is then converted to the chloride in step e by 
treating with thionyl chloride in chloroform in the presence of a catalytic amount of 
DMF under reflux for 4 hours. Finally, the Ulustiated 4-pyridyIaniino compound is 
obtained in step f by treating with 4-amino pyridine in the presence of potassium 
5 carbonate and DMF and refluxed for 2 hours. 

In illustraUve embodiments of Reaction Scheme 8. R' may, for example, 

provide two methoxy substituents so that the starting material is 2-amino-4,5. 

dimethoxy benzoic acid and the product is, for example, 2-(2-chlorophenyI)-4-(4. 

pyridylamino)-6,7-dimethoxyquinazoIine. 
10 In another illustrative embodiment, R^ provides a single nitro; the starting 

material is thus, for example, 2-amino-5-nitrobenzoic acid and the resulting 

compound is, for example, 2(2-fluorophenyl).4-(4-pyridyIamino>5.nitroquinazoline. 
Reaction Schemes 4-6 can be carried out in a maimer similar to that set forth 

in Reaction Scheme 8, thus carrying along R* substituents through the steps of the 
15 process. 

In compounds of the invention wherein R' is nitro, the nitro group may be 
reduced to amino and further derivatized as indicated m Reaction Scheme 9. 

Reaction Scheme 9 
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In Reaction Scheme 9, the illustrative product of Reaction Scheme 8 is first 
reduced in step g by treating with hydrogen and palladium on carbon (10%) in tiie 
presence of acetic acid and methanol at atmospheric pressure for 12 hours to obtain 
tiie amino compound. The resulting ammo compound is either converted to the a^I 
5 fonn (R=acyl) using the appropriate acid chloride in the presoice of chloroform and 
. pyridine for four hours, or is converted to the corresponding alkylated amine 
(R«alkyl) by tiieating the amme intermediate with Ae af^ropriate aldehyde in die 
presence of ethanol, acetic acid, and sodium triacetoxyborohydride for 4 hours. 

While the foregoing exemplary Reaction Schemes are set forth to iUustrate the 
10 syntiietic metiiods of die mvention, it is understood tiat the substituents shown on the 
quinazoline ring of die products are generically of the formula (1) as described herein 
and diat die reactants may be substituted accordingly. Variations to accommodate 
various substituents which represent embodiments of R' odier than Uie moieties 
shown in tiiese illustrative examples or as Ar* in diese illustiative examples may also 
15 be used. Similarly, embodimoits wherem die substituent at position 4 contains an 
arylalkyl can be used in these schemes. Metiiods to syndwsizie die compounds of die 
invention are, in general, known in the art. 

Administration and Use 

The compounds of the invention are useful among otiier indications in treating 
conditions associated witfi inflammation. Thus, tiie compounds of formula (1) or tiieir 
pharmaceutically acceptable salts are used in tiie manufacture of a medicament for 
prophylactic or tiierapeutic treatment of mammals, including humans, in respect of 
conditions characterized by excessive production of cytokines and/or inappitijmate or 
unregulated cytokine activi^r on such cells as caidiomyocytes, cardiofibroblasts and 
macrophages. 

The compounds of die invention inhibit the production of cytokines such as 
TNF, IL-1, IL-6 and IL-8, cytokines diat are important proinflammatory constituents 
in many different disease states and syndromes. Thus, inhibition of tfiese cytokines 
has benefit in contiroUing and mitigating many diseases. The compounds of die 
invention are shown herein to inhibit a member of die MAP kinase family variously 
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called p38 MAPK (or p38). CSBP. or SAPK-2. The activation of this protein has 
been shown to accompany exacerbation of the diseases in response to stress caused^ 
for example, by treatment with iipopolysaccharides or cytokines such as TNF and 
IL-1 . Inhibition of p38 activity, therefore, is predictive of the ability of a medicament 
5 to provide a braeficial effect in treating diseases such as coronary artery disease, 
congestive heart failure, cardiomyopathy, myocarditis, vasculitis, restenosis, such as 
occurs following coronary angioplasty, atherosclerosis, rheumatoid arthritis, 
rheumatoid spondylitis, osteoarthritis, gouty arthritis and other arthritic conditions, 
multiple sclerosis, acute respiratory distress syndrome (ARDS), asthma, chronic 
obstnictive pulmonaiy disease (COPD), silicosis, pulmonary saicosis, sepsis, septic 
shock, endotoxic shock, toxic shock syndrome, heart and brain failure.(stroke) that are 
characterized by ischemia and reperfusion injury, surgical procedures, such as 
transplantation procedures and graft rejections, cardiopulmonary bypass, coronary 
artery bypass graft, CNS injuries, including open and closed head trauma, 
inflammatory eye conditions such as conjunctivitis and uveitis, acute renal failure, 
glomerulonephritis, inflammatory bowel diseases, such as Crohn's disease or 
ulcerative colitis, graft vs host disease, bone resorption diseases like osteoporosis, 
type II diabetes, pyresis, psoriasis, cachexia, viral diseases such as those caused by 
HIV, CMV, and Herpes, and cerebral malaria. 

Within the last several years, p38 has been shown to comprise a group of MAP 
kinases designated p38Hi, p38-p, p38-Y and p38-8. Jiang, Y. et al. J Biol Chem (1996) 
271:17920-17926 reported characterization of p38-p as a 372-amino acid protein 
closely related to p38^ In comparing the activity of p38-a with that of p38-p, the 
authors state that i^le both are activated by proinflammatory cytokines and 
environmental stress, p38-p was preferentially activated by MAP kinase kinase-6 
(MKK6) and preferentially activated transcription factor 2, thus suggesting that 
separate mechanisms for action may be associated with these forms. 

Kumar. S. et al Biochem Biophys Res Comm (1 997) 235:533-538 and Stein, 
B. et al. J Biol Chem (1997) 272:19509-19517 reported a second isoform of p38.p, 
p38-p2, containing 364 amino acids with 73% identity to p38-a. All of these reports 
show evidence that p38-p is activated by proinflanunatoiy cytokines and 
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environmental stress, although the second reported p38-p isoform, p38-p2, appeais to 
be preferentially expressed in the CNS, heart and skeletal muscle compared to the 
more ubiquitous tissue expression of p38-o. Furthermore, activated transcription 
fector-2 (ATF-2) was observed to be a better substrate for p38-p2 than for p38-o, thus 

5 suggesting that separate mechanisms ofactionm^ be associated with these forms. 
The physiological role of p38.pi has been called into question by the latter two 
reports since it cannot be found in human tissue and does not exhibit apineciable 
kinase activity with the substrates of p38-a. 

The identification of p38-y was reported by Li, Z. et al. Biochem Biophys Res 

LO Comm (1996) 228:334-340 and of p38-5 by Wang. X., et al, J Biol Chem (1997) 
272:23668-23674 and by Kumar, S., et al, Biochem Biophys Res Comm (1997) 
235:533-538. The data suggest that these two p38 isoforms (y and 8) represent a 
unique subset of the MAPK family based on their tissue expression patterns, substrate 
utilizati<Mi, response to direct and indirect stimuli, and susceptibility to kinase 

5 bhibitors. 

Various results with regard to response to drugs targeting the p38 femily as 
between p38-a and either the putative p38-pl or p38-p2 or both wei« reported by 
Jiang, Kumar, and Stein cited above as well as by Eyers, P.A. et al Chem and Biol 
(1995) 5:321-328. An additional paper by Wang, Y. et al J Biol Chem (1 998) 
273:2161-2168 suggests the significance of such differential effects. As pointed out 
by Wang, a number of stimuli, such as myocardial infarcUon, hypertension, valvular 
diseases, viral myocarditis, and dilated cardiomyopathy lead to an increase in cardiac 
workload and elevated mechanical stress on cardiomyocytes. These are said to lead to 
an adaptive hypertrophic response which, if not controlled, has decidedly negative 
consequences. Wang cites previous studies which have shown that in ischemia 
reperfusion treated hearts, p38 MAPK activities are elevated in association with 
hypertrophy and programmed cell death. Wang shows in the cited paper that 
activation of p38-P activity results in hypertrophy, whereas activation of p38-o 
activity leads to myocyte apoptosis. Thus, selective inhibition of p38-a activity as 
compared to p38-P activity will be of benefit in treating conditions associated with 
cardiac failure. These conditions include congestive heart feilure, cardiomyopathy. 
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myocarditis, vasculitis, vascular restenosis, valvular disease, conditions associated 
with cardiopulmonaiy bypass, coronary artery bypass, grafts and vascular giafis. 
Further, to the extent that the a-isofonn is toxic in other muscle cell types, a-selective 
inhibitors would be useful for conditions associated with cachexia attributed to TNF 
or other conditions such as cancer, infection, or autoimmune disease. 

Thus, the invention encompasses the use of compounds M^ch selectively 
inhibit the activity of the p38-a isoform for treating conditions associated with 
activation of p38-a, in particular those associated with cardiac hypertrophy, ischemia 
or other environmental stress such as oxidation injury, hyperosmolarity or other 
agents or factors diat activate p38^ kinase, or cardiac failure, for example, congestive 
heart failure, cardiomyopathy and myocarditis. 

The TGF-p inhibition activiQr is useful in treating fibroproliferative diseases^ 
treating collagen vascular disorders, treating eye diseases associated with a 
fibroproliferative condition, venting excessive scarring, treating neurological 
conditions and other conditions that are targets for TGF-p inhibitors and in preventing 
excessive scaning that elicits and accompam'es restenosis following coronary 
angioplasty, cardiac fibrosis occurring after mfarction and progressive heart failure, 
and m hypertensive vasculopathy, and keloid formation or hypertrophic scars 
occurring during the healing of wounds including surgical wounds and traumatic 
lacerations. 

Neurological conditions characterized by TGF.p production include CNS 
injury after traumatic and hypoxic insults, Alzheimer^s disease, and Parkinson's 
disease. 

Other conditions that are potential clinical targets for TGF-p inhibitors include 
myelofibrosis, tissue thickening resulting fiom radiation treatment, nasal polyposis, 
polyp surgery, liver cirrhosis, and osteoporosis. 

Diseases benefited by TGF-p inhibition include cardiovascular diseases such 
as congestive heart failure, dUated cardiomyopathy, myocarditis, or vascular stenosis 
associated with atherosclerosis, angioplasty treatment, or surgical incisions or 
mechanical trauma; kidney diseases associated with fibrosis and/or sclerosis, 
including glomerulonephritis of all etiologies, diabetic nephropathy, and all causes of 
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renal interstitial fibrosis, including hypertension, complications of drug exposure, 
such as cyclosporin, HI V-associated nephropathy, transplant nephropathy, chronic 
ureteral obstruction; hepatic diseases associated with excessive scarring and 
progressive sclerosis, including cirrhosis due to all etiologies, disorders of the biliary 
5 tree, and hepatic dysfunction attributable to infections such as hepatitis virus or 
parasites; syndromes associated with puhnonaiy fibrosis with consequential loss of 
gas exchange or ability to efficiently move air into and out of the lungs, including 
adult respiratory distress syndrome, idiopathic pubnonary fibrosis, or puhnonary 
fibrosis due to infectious or toxic agents such as smoke, chemicals, allergens, or 

1 0 autoinunune disease; all collagen vascular disorders of a chronic or persistent nature 
including progressive systemic sclerosis, polymyositis,.sclerodenna, dermatomyositis, 
&scists, or Raynaud's syndrome, or arthritic conditions such as rheumatoid arthritis; 
eye diseases associated with fibroproliferative states, including proliferative 
vitreoretinopathy of any etiology or fibrosis associated with ocul^ surgery such as 

15 retinal reattachment, cataract extraction, or drainage procedures of any kind; excessive 
or hypertrophic scar formation in the dermis occuning during wound healing resulting 
fiom trauma or surgical wounds; disorders of the gastrointestinal tract associated with 
chronic inflammation, such as Crohn's disease or ulcerative colitis or adhesion 
formation as a result of trauma or surgical wounds, polyposis or states post polyp 

2 0 surgery; chronic scarring of the peritoneum associated with endometriosis, ovarian 

disease, peritoneal dialysis, or surgical wounds; neurological conditions characterized 
by TGF-P production or enhanced sensitivity to TGF-P, including states post- 
traumatic or hypoxic injury, Alzheimer's disease, and Parkinson's disease; and 
diseases of the joints involving scarring sufficient to impede mobility or produce pain, 
25 including states post-mechanical or surgical trauma, osteoarthritis and rheumatoid 
arthritis. 

The modulation of the inunune and inflammation systems by TGF-p (Wahl et 
al Immunol Today (1989) 10:258-61) includes stimulation of leukocyte recruitment, 
cytokine production, and lymphocyte effector fimction. and inhibition of T-cell subset 

3 0 proliferation, B-cell proliferation, antibody formation, and monocytic respiratory 

burst TGF-P is a stimulator for the excess production of extracellular matrix proteins. 
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including fibronectin and collagen. It also inhibits the production of enzymes that 
degrade these matrix proteins. The net efifect is the accumulation of fibrous tissue 
which is the hallmark of fibroproliferative diseases. 

TGF-p is active as a homodimer, but is synthesized and secreted fiom cells as 
an inactive latent complex of the mature homodimer and proregions, called latency 
associated protein (LAP). These proteins bind to each other through noncovaloit 
interactions (Lyons and Moses EurJBiochem (1990) 187:467). LAP is often 
disulfide-linked to separate gene products, called latent TGF-P binding proteins or 
LTBPs. These latent forms provide stability for the mature cytokine and a means for 
taigeting it to the extracellular matrix and cell surfaces (Lawrence Eur Cytokine 
Network (1996) 7:363-74). Activation of the latent complex occurs after secretion 
from cells and is believed to result from the action of proteases, such as plasmin 
(Munger^/a/. /Tidrig; /n//( 1997) 51: 1376-82), on LAP,thiombospondin^ binding 
(Crawford et ai Cell (1998) 93:1 159-70), and binding to the integrin v6 (Mungcr et 
fl/.CW/ (1999) 319-28). 

Other than v6 there is a variety of cell sur&ce proteins/receptors that transduce 
the signals initiated by bindmg of the active TGF-p ligand to its receptors. These 
include types I, H, III, IV, and V. Type IV is present only in the pituitary gland while 
the othCTs are ubiquitous. The binding affinities among the three isoforais for the type 
I and n receptors differ such that these two receptors bind TGF-pl and TGF-p3 [?] 
more tightly than TGF-p2 (Massague Cell (1992) 69:1067-70). 

The type IV receptor or endoglin has a similar isoform binding profile in 
contrast to the type III receptor, betaglycan, which binds equally well to all three 
isoforms (Wang etal Cell (1991) 67:797-805; Lopez-Casillas Cell (1991) 67:785- 
95). The type V receptor binds to IGFBP-3 and is thought to have an active kinase 
domain sunilar to the type I and 11 receptors. Cloning of the type I and type II 
receptors demonstrated the existence of cytoplasmic serine/threonine kmase domains 
(Wranae/fl/. Cc// (1992) 71:1003-14; Line/ a/. Ce// (1992) 68:775-85; /iirf. 71:1069; 
Massague Cell (1992) 69:1067-70). Initiation of the TGF-p signaling pathway results 
from the binding of the TGF-P ligand to the extracellular domain of the type II 
receptor (Massague Arm Rev Biochem (1998) 67:753-91). The bound receptor then 
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recruits type I receptor into a multimeric membrane complex, wherei^Mn the 
constitutively active type II receptor kinase phosphoiylates and activates type I 
receptor kinase. ITie iunctioh of the type I receptor kinase is to phosphoiylate a 
receptor-associated co-transciiption fector, smad-2/3, thereby releasing it into the 
5 cytoplasm where it binds to smad-4. This smad complex translocates into the nucleus, 
associates vdth a DNA-binding cofactor, such as Fast-1, binds to enhancer regions of 
specific genes, and activates transcription. The expression of these genes leads to the 
synthesis of cell cycle regulators that control proliferative responses or extracelluhu- 
matrix proteins that mediate outside-in cell signaling, cell adhesion, migration, and 
10 intercellular communication. 

The manner of administration and formulation of tiie compounds useful in the 
invention and tiieur related compounds will depend on the nature of the condition, the 
severity of the condition, tiie particular subject to bi treated, and tiie judgement of the 

practitioner, formuhition will depend on mode of administration. As die compounds 
15 of the invention are small molecules, they are convementiy administered by oral 

administration by compounding tiiem witii suitable pharmaceutical excipients so as to 
provide tablets, c^les, syrups, and the like. Suitable fomiulations for oral 
administration may also include mmor components such as buffere, flavoring agents 
and the like. Typically, tiie amount of active ingredient in the formulations wiU be in 
tiie range of 5%.95% of the total formulation, but wide variation is permitted 
depending on tfie carrier. Suitable earners include sucrose, pectin, magnesium 
stearate, lactose, peanut oil, olive oil, water, and tiie like. 

The compounds useful in tiie invention may also be administered tiirough 
suppositories or oflier transmucosal vehicles. Typically, such formulations wUl 
include excipients tiiat facilitate tiie passage of flie compound fluough tiie mucosa 
such as pharmaceub'cally acceptable detergents. 

The compounds may also be administered topically, for topical conditions 
such as psoriasis, or in formulation intended to penetrate tiie skin. These include 
lotions, creams, ointments and tiie like which can be formulated by known metfiods! 

The compounds may also be administered by injection, including intravenous, 
intramuscular, subcutaneous or inti:aperitoneai injection. Typical formulations for 



wo 00/12497 



-25- 



PCTAiS99/l9846 



such use are liquid fonnulations in isotonic vehicles such as Hank^s solution or 
Ringer*s solution. 

Alternative formulations include nasal sprays, liposomal fonnulations, slow- 
release formulations, and the like, as are known in the art 

Any suitable formulation may be used. A compendium of art-known 
formulations is found in Remington*s Pharmaceutical Sciences, latest edition. Mack 
Publishing Company, Easton, PA. Reference to this manual is routine in the art 

The dosages of the compounds of the invention will depend on a number of 
factors which will vaiy from patient to patient However, it is believed that generally, 
the daily oral dosage will utilize 0.001-100 mg/kg total body weight, preferably from 
0.01-50 mg/kg and more preferably about 0.01 mg/kg- 1 0 mg/kg. The dose regimen 
will vary, however, depending on the conditions being treated and the judgment of the 
practitioner. 

It should be noted that the compounds of formula (1 ) can be administered as 
individual active ingredients, or as nuxtures of several embodiments of this formula 
In addition, the inhibitors of p38 kinase or TGF-p, and dual inhibitois of p38kinase 
and TGF-P kinase, can be used as single therapeutic agents or in combination with 
other therapeutic agents. Drags that could be usefully combined with these 
compounds include natural or synthetic corticosteroids, particularly prednisone and its 
derivatives, monoclonal antibodies targeting cells of the inmiune system, antibodies 
or soluble receptors or receptor fusion proteins targeting immune or non-immune 
cytokines, and small molecule mhibitors of cell division, protein synthesis, or mRNA 
transcription or translation, or inhibitors of immune cell differentiation or activation. 

As implicated above, although the compounds of the invention may be used in 
humans, they are also available for veterinary use in treating animal subjects. 

The following examples are intended to illusuate but not to limit the 
invention. 
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Example 1 

Synthesis of 4"(4-pyridylaminoV2'phcnvl quinazoline 
This example illustrates Reaction Scheme 1. 

A. 4-Ch]oro-2-phenyl quinazoline, 1 equivalent, was treated with 1 
equivalent 4-anunopyridine and 1 equivalent potassium carbonate in 
dimethylfomiamide (DMF), under reflux for 4 hours. The leaction mixture was 
cooled to room temperature and concentrated under vacuum to an oil. This crude 
material was dissolved in ethyl acetate and chromatographed using hexanerethyl 
acetatermethanol 8:2:0.5 to obtain solid product. Electron impact mass spectroscopy 
(EIMS) gave a molecular ion corresponding to the calculated molecular weight of the 
title compoimd. 

B. Using the procedure of paragraph A of the example but substituting the 
starting materials shown in Table 1 below for 4-aminopyridine, the corresponding 
quinazolines shown in the table were obtained. 



Table 1 


Substitute for 4-amino pyridino 


Product obtained 


3-amino pyridine 


2-phenyM-(a.pyridylamjno)-qutna2oline 


2-amino pyridine 


2-phenyI-4-<2-pyridylamlno)-quinazoline 


4-aminomethyl pyridine 


2-phenyl-4-{2-(4-pyridyl)methylamino)-quinazoline 


3-aminomethyl pyridine 


2-phenyM-(2-(3-pyridyl)methylamino)-quina2oline 


2-aminomethyl pyridine 


2-phenyl-4-(2-(2-pyridyl)methylanwno)-quinazo«ne 



Example 2 

Synthesis of 4-(4-pyridylamino)-2-{4-chlorophenyn quinazoline 

This example illustrates Reaction Scheme 2. 

A. 4-Chloro-2-(4-chlorophenyl) quinazoline: 4-hydroxy-2-(4- 
chlorophenyl) quinazoline, 1 equivalent, was suspended in chloroform and treated 
with 12 equivalents of thionyl chloride in the presence of a catalytic amount of 
dimethyl formamide, under reflux for 4 hours. After removal of the solvents under 
reduced pressure, a solid was obtained that was analyzed by thin layer 
chromatography and EIMS and found to be 4-chloix>-2-(4-chlorophenyl) quinazoline. 
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B. 4-(4-pyridylainino)-2-(4-chlorophenyl) quinazoline: 4-chloro-2-(4- 
chlorophenyl) quinazoline, 1 equivalent, was treated with 1 equivalent 4- 
aminopyridine and 1 equivalent potassium carbonate in dimethylfoimamide (DMF), 
under reflux for 4 hours, as described in Example 1 . The reaction mixture was 
worked up as in Example 1 and product confirmed by EIMS. 

Examples 

Synthesis of 4-(4-pyridylamino)-2-(4-fluorophenyl) quinazoline 
This example illustrates Reaction Scheme 3 . 

A. 4-Fluorobenzoyl anthranilamide: Anthranilamide, 1 equivalent, was 
dissolved in chlorofonn/pyridine (1:1) and treated with 4-fluorobenzoyl chloride, hi 
equivalent for one hour at room temperature. The reaction was concentrated under 
vacuum* The residue was taken up in ethyl acetate and washed with 1 N aqueous 
sodium carbonate, 10% aqueous hydrochloric acid, saturated sodium chloride solution 
and dried over anhydrous sodium sulfate. Concentration of the ethyl acetate layer 
gave a vAnte solid that was found to be homogenous by thin layer chromatography 
(TLC) and confirmed by EIMS. 

B. 4-Hydroxy-2-(4-fluorophenyl) quinazoline: 4-fluorobenzoyI 
anthranilamide, fiom paragraph A, 1 equivalent, was dissolved in ethanol and to this 
was added ION aqueous sodium hydroxide, 3.0 equivalents, and the resulting solution 
heated under reflux for 3 hours. The reaction mixture was cooled to room temperature 
and concentrated under vacuum. The residue was dissolved in an excess of water and 
acidified with concentrated hydrochloric acid. A vAnte precipitate forms upon 
acidification. This precipitate was filtered and washed extensively with water. The 
solid was then dried under high vacuum in the presence of dessicant The solid was 
found to be homogenous by TLC and product confirmed by EIMS. 

C. 4-Chloro-2-(4-fluorophenyl) quinazoline: 4-hydroxy-2-(4- 
fluorophenyl) quinazoline, fiom paragraph B, 1 equivalent, was suspended in 
chloroform and treated with 12 equivalents of thionyl chloride in the presence of a 
catalytic amount of dimethyl formamide, under reflux for 4 hours. After removal of 
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the solvents under reduced pressure a solid was obtained that was analyzed by TLC. 
EIMS confinned the desired product 

D. 4^4-pyridylamino)-2-(4-fluorophenyl) quinazoline: 4-chloro-2-(4- 
fluorophenyl) quinazoline from paragraph C was reacted as in Example 1 to obtain the 
title compound. 

Example 4 

Synthesis of 2-Phenyl-4-(3-methoxyanilinyl) quinazoline 
4-Chloro-2-phenylquinazoline, 2 equivalents, 3-methoxyam*linyI, 2 
eqiuvalents, and potassium carbonate, 2 equivalents, were dissolved in 10 mL 
isopropanol and refluxed for 2 hours. The precipitated product formed was filtered 
and washed with water. Recrystallization from methanol provided the product as a 
vliite solid that was foimd to be homogenous by thin layer chromatography (TLC) 
and confinned by EIMS. 

Example S 

Synthesis of 4-(4-Methoxybenzyl-4-pyridylamino>-2-phenvl quinazoline 
4-(4-pyridylamino)-2*phenyl quinazoline, 1 equivalent, was dissolved in 
reagent grade acetone, to this was added S equivalents of potassium hydroxide and l.S 
equivalents of 4-methoxybenzyl chloride. The mixture was refluxed imder nitrogen 
for 4 hours. After cooling to room temperature the reaction mixture was concentrated 
and the residue taken up in ethyl acetate and washed with saturated aqueous sodium 
chloride and dried over anhydrous sodium sulfate and concentrated to give an oil. 
This crude material was dissolved in ethyl acetate and chromatographed as in 
Example 1. EIMS confirmed the product. 

Example 6 
Prepared Compounds of the Invention 
The compounds in Table 2 shown below have been prepared using the reaction 
schemes and exemplary procedures set forth herein. In the compounds of Table 2, 
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Z*-Z* are CH and 7} is N; i.e., these are all quinazoline derivatives per se. The table 
thus lists the embodiments of Ar and R\ 





Table 2 1 


Compound 

no. 


L 






1 


NH 


4-pyridyl 


2-ch!orophenyt 


2 


NH 


4*pyridyl 


2,&dichlorophenyl | 


3 


NH 


4-pyridyl 


2-methylphenyl 


4 


NH 


4-pyridyl 


2-bronfiophenyl 


w 


NH 


4-pyridyl 


2-fluorophenyl 




NH 


4-pyridyl 


2.6-dmuorophenyl 


7 
f 


NH 


4-pyridyl 


phenyl | 


D 
O 


NH 


4-pyridyl 


4-fluorophenyl j 


Q 


NH 


4-pyridyl 


4-methoxyphenyl 


lU 


NH 


4-pyridyl 


3-fiuofophenyl | 




N* 


4-pyridyl 


phenyl j 


12 


N* 


4-pyridyl 


phenyl | 


13 


NHCHj 


4-pyridyl 


phenyl | 


14 


NHCH, 


4-pyridyl 


4-chlorophenyl 


16 


NH 


3-pyridyl 


phenyl | 


16 


NHCH, 


2-pyridyl 


phenyl | 


17 


NHCHj 


3-pyridyl 


phenyl 1 


1o 


NHCHj 


2-pyridyl 


phenyl | 


iy 


NHCHjCHj 


2-pyridyt 


phenyl | 


OA 


NH 


6-pyrimidinyl 


phenyl | 




NH 


2-pyrimidinyl 


phenyl ] 




NH 


phenyl 


phenyl | 


zo 


NHCH; 


phenyl 


3-chlorophenyl . | 




NH 


3-hydroxyphenyl 


phenyl j 




NH 


2-hydroxyphenyl 


phenyl | 




NH 


4-hydroxyphenyl 


phenyl | 


27 


NH 


•r-inuuiyi 


phenyl | 


28 


NH 


Snndolyl 


phenyl | 


29 


NH 


4-methoxyphenyl 


phenyl | 


30 


NH 


3-methoxyphenyl 


phenyl 


31 


NH 


2-methoxyphenyl 


phenyl | 


32 


NH 


4-(2-hydroxyethyl)phenyl 


phenyl | 


33 


NH 


3-cyanophenyl 


phenyl { 


34 


NHCHj 


2,5-difluorophenyl 


phenyl | 


35 


NH 


4-{2-butyl)phenyl 


phenyl | 


35 


NHCHj 


4-dinfiethylaminophenyl 


phenyl | 


37 


NH 


4-pyridyl < 


cyclopentyl 


38 


NH 


2-pyridyl | 


phenyl | 
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1 , Table 2 


1 Compounc 
No. 


1 1 

L 


i Ar* 




39 


NHCH, 


1 3-pyridyl 


phenyl 


40 


NH 


1 4-pyrimidyl 


phenyl 


41* 


N» 


|4-pyridyt 


phenyl 


42 


NH 


1 p-aminomet>)ylphenyl 


phenyl 


43 


NHCH, 


|4-aminophenyl 


phenyl 


44 


NH 


1 4-pyridyl 


3-Ch lo mnhom/l 


45 


NH 


1 phenyl 


H pynoyi 


46 

1 


NH 


J 


1 piiciiyi 


47 


NH 


1 4-pyridyi 


jt-butyl 


i ^ 


NH 


j 24)enzyiamino-3-pyndyl 


phenyl 


49 


NH 


1 24>enzylamin(>4-pyridyl 


1 nhAni#l 


SO 


NH 


3-benzyloxyphenyl 


phenyl 




1 NH 


1 4-pyridyl 


1 3-annjnophenyl 


S2 


NH 


|4-pyridyl . 


4-pyridyl 


53 


NH 


1 4-pyri(lyl 


2-naphthyl 


54 


r-\ 


4-pyridyl 


phenyl 


55 


y=\ — 


phenyl 


phenyl 


1 ^ i 


\—/~ 1 


^"fjynayi 


phenyl 


57 


NHCH2CH2 




phenyl 


1 58 j 


not present 1 




phenyl 


1 <;q 1 


not present 1 


-O 1 

\ / 1 


phenyl 


60 


NH 1 




cyclopropyl 


61 


NH 1 


it*^\/riH\/l I- 


2-trifluoromethyl phenyl 


62 


NH 1 


4-aminonhpn\/l 1 


phenyl 


63 


NH 1 


4-Dvridvl 1 


sycionexyl 


1 ^ 


NH 


3-methoxyphenyl | , 


2-fluorophenyl 


65 


NH 


4-methoxyphenyl j ; 


2-fluorDphenyl 


66 1" 


NH 


4-pyrimidlnyl j ; 


2-fIuorophenyl 


67 


NH : 


^aminD-4-pyridyl 1 1 


Phenyl 


68 


NH i 


l-pyridyl | ; 


>-benzyiaminophenyl 


69 


NH : 


^benzylaminophenyl y 


)henyl 


70 


NH : 


{-benzylaminophenyl 1 1 


^-cyanophenyl 


1 71 1 
*R' = 2-or 


NH 1 3'-cyano-2-t)enzylaminophenyl | f 

QDVl 


>henyl 



W = 4-methoxyphenyl 
W = 4-methoxybenzyl 
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Compounds 1-37 in Table 2 have been assessed in tenns of percent inhibition 
of p38-a activity in the presence of 15 fiM concentration (See Example 7). The 
percent inhibition for all of these compounds is measurable, and is, for some 
compounds, as high as 1 00%. 

The compounds in Table 3 contain modifications of the quinazoline nucleus as 
shown. These compounds have been prepared and tested for their ability to inhibit 
TGF-p and/or p38-a kinase. All of the compounds in Table 3 are embodiments of 
formula (1 ) v^erein is N and Z* and represent CH. In all cases the linker, L, is 
present and is NH. 



Table 3 


Compound 
No. 


7? 


Z« 


Al' 


R» 


72 


CH 


N 


4^ridyi 


2-fluorophenyl 


73 


CH 


N 


4-pyridyl 


2-chiorophenyl 


74 


CH 


N 


4-pyridyl 


phenyl 


75 


N 


N 


4-pyridyl 


phenyl 


76 


N 


CH 


4-pyridyl 


phenyl 



Additional compounds were prepared wherein faxg A contains CR' at or Z' 
M*ere is not H . These compounds, whidi are all quinazoline derivatives, wherein 
L is NH and At* is 4-pyridyl, are shown in Table 4. In Table 4, the percent inhibition 
was measured at 1 5 jiM compound (or at 1 jiM compound as indicated). See Example 
7. Inhibitions above 90% were observed. 
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Table 4 


No. 


R» 


CR^ as noted 


77 


2-chlorophenyl 


6,7<dimethoxy 


78 


2-ftuorophenyl 


8-nitro 


79 


2-fluorophenyi 


6-amino 


80** 


2-fluorophenyl 


7-amino 


81** 


2-fluorophenyl 


6-(3-methoxybenzylamino) 


82- 


2-fluorophenyl 


6-<4-methoxybenzylamino) 


83 


2-fluorophenyt 


6-(2-isobutyiamino) 


84 


2-f!uorophenyl 


6-(4-methylmercaptobenzyldmmo) 


85 


2-fluorophenyl 


6-(4-methoxybenzoyl amino) 


86 


4-fluorophenyl 


7-annino 


87 


4-fluorophenyl 


7-(3-fnethoxybenzytamfno) 



-Tested at 1 



E?cample 7 
Assay for p38 Kinase Inhibition 
5 The compounds to be tested were solubilized in DMSO and diluted into water 

to the desired concentrations. The p38 kinase was diluted to 10 \ig/nH into a biififer 
containing 20 mM MOPS, pH 7.0, 25 mM beta-glycerol phosphate, 2 mg/ml gelatin, 
0.5 mM EGTA, and 4 mM DTT. 

The reaction was cairied out by mixing 20 fxl test compound with 10 ^1 of a 
10 substrate cocktail containing 500 jig/ml peptide substrate and 0.2 mM ATP 

(+200 fiCi/ml gamma-32P-ATP) in a 4x assay buffer. The reaction was initiated by 
the addition of 10 fJ of p38 kinase. Final assay conditions were 25 mM MOPS, pH 
7.0, 26.25 mM beta-glycerol phosphate, 80 mM KCI, 22 mM MgCl^, 3 mM MgSO^, 
1 mg/ml gelatin, 0.625 mM EGTA, 1 mM DTT, 125 ^g/ml peptide substrate, 50 ^M 
15 ATP, and 2.5 ^g/ml en^me. After a 40 minute incubation at room temperature, the 
reaction was stopped by the addition of 10 ^1 per reaction of 0.25 M phosphoric acid. 

A portion of the reaction was spotted onto a disk of P81 pbosphocellulose 
paper, the filters were dried for 2 minutes and then washed 4x m 75 mM H3PO4. The 
filters were rinsed briefly in 95% ethanol, dried, then placed in scintillation vials with 
2 0 liquid scintillation cocktail. 
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Alternatively, the substrate is previously biotinylated and the resulting 
reactions are spotted on SAM"** streptavidin filter squares (Promega). The filters are 
washed 4x in 2M NaCI, 4x in 2M NaCl with 1% phosphoric acid, 2x in water, and 
briefly in 95% ethanol. The filter squares are dried and phiced in scintillation vials 
with liquid scintillation cocktail. 

Counts incoiporated are detennined on a scintillation counter. Relative 
enzyme activity is calculated by subtracting background counts (counts measured in 
the absence of enzyme) fiom each result, and comparing the resulting counts to those 
obtained in the absence of inhibitor. 

IC» values were determined with curve-fitting plots ayaUable with common 
software packages. Approximate IC,, values were calculated using formula 
IC»(app) = Axi/(l-A) 

where A = fractional activity and i = total inhibitor concentration. 

The compounds in Table 5 have ICn in the range of 0.1-1 .5 |iM vs p38-o: 



Tables 


Compound 
No. 


Compound Name 


16 


2-phenyl-4-(4-pyridylmethylamino)-quinazoline 


7 


2-phenyl-4-{4-pyridylamino)-quinazolfne 


8 


2-{4-fluorophenylH4-pyridylamino)-<iuinazoBne 


1 


2-(2-chlorophenylH4-pyridylamino)-quina20line 


30 


2-phenyM-<3-metho)(yanilinyl)-qumazoline 


5 


2-{2-fluorophenylH-(4-pyrklylaminoHulnazoline 


4 


2-{2-bromophenylH"(4-pyridytamino)-quinazcline 


3 


2-(2-methylphenyl>4-{4-pyridylaminoHtiinazoline 


79 


2-(2-fluorophenylH-(4-pyridylamino)^minoquina2oBne 



Compounds 5 and 7 were tested for their specificity for p38 by assessing their 
abHity to inhibit other kmases. These compounds were tested at 50 pM and were 
soluble at 250 MM in 5% DMSO/95% water. TTie results are shown in Table 6. 
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Table 6 
IC„(app).(iM 


Compound 


P38-Y 


JNK1 


PKA 


PKC 


DNA-dep 
PK (PKD) 


cckl 


EGF^ 


5 


227 


167 


>250 


>100 


120 


245 


4.2 


7 


>300 


>300 


310 


>500 


240 


>S00 


34 



In Table 6, compound 5 is 2-(2-fluorophenyl>4-(4-pyridylamino)- quinazoline 
and compound 7 is 2-phenyl-4-{4-pyridyIamino)- quinazoline. 

As seen in Table 6, these compounds are highly specific for p38-a. In 
addition, these compounds were assessed with respect to p38-P and gave curve fitted 
values oflCjo as follows: Compounds: 0.928 fiM; Compound 7: 3.65 pM. 
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Claims 



1. A method to treat conditions characterized by enhaiwed 
and/or enhanced TGF-p activity, which method comprises administering to a subject 
5 in need of such treatment a compound of Ae formula: 

(L)n-Ar' 

or the pharmaceutically acceptable salts thoeof 
w*erein R' is a noninteifering substituent; 

each Z is CR^ or N, wherein no more than two Z positions in ring A are N, and 
10 wherem two adjacentZ positions in ring A cannot be N; 

eadi R* is indqsendently a noninteifering substituent; 

Lisalinker; 

nisOw l;and 

Ar* is the residue of a cycUc aliphatic, cyclic heteroaliphatic, aromatic or 
15 heteroaiomatic moiety opUonally substituted with 1-3 noninterfering substituents. 

2. The method of claim 1 wherein said condition is a proinflammation 
response or a fibroproliferative response or both. 

20 3. TTie method ofclaim 2 wherein said proinflammation response is 

multiple sclerosis rheumatoid arthritis, riieumatoid spondyUtis. osteoarthritis, gouty 
arthritis, other arthritic conditions, sepsis, septic shock, endotoxic shock. Gram- 
negative sepsis, toxic shock syndrome, asthma, adult respiratory distress syndrome, 
stroke, reperfusion injury. CNS injury, psoriasis, restenosis, cerebral malaria, chronic 

25 pubnonary inflammatory disease, silicosis, puhnonary sarcosis. a bone resorption 
disease, graft-versus-host reaction, Crohn's Disease, ulcerative colitis, or pyresis. 
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4. The method of claim 2 wherein said fibroproliferative response is 
associated with a renal disorder, a vascular disorder, a fibrosis, an autoimmune 
disorder, an eye disease, excessive scarring, a neurological condition, myelofibrosis, 
tissue thickening, nasal polyposis, a polyp, liver cirrhosis, or osteoporosis. 

5. The method of claim 4 wherein said renal disorder, is 
glomerulonephritis, diabetic nephropathy, renal interstitial fibrosis, renal fibrosis in 
transplant patients receiving cyclosporin, and HI V-associated nephropathy; and 

wherein said vascular disorder is progressive systemic sclerosis, polymyositis, 
scleroderma, dermatomyositis, eosinophilic fascitis, morphea, or Raynaud's 
syndrome; and 

wherein said fibrosis is associated with adult respiratory distress syndrome, 
idiopathic puhnonary fibrosis, interstitial pulmonary fibrosis, cardiac fibrosis, keloid 
formation, or hypertrophic scarring; and 

indierein said autoinunune disorder is systemic lupus erythematosus, 
scleroderma, or rheumatoid arthritis; and 

wherein said eye disease is retinal detachment, cataracts, or glaucoma; and 

wherein said neurological condition is CNS injury, Alzheimer's disease, or 
Parkinson's disease. 

6. The method of claim 1 wherein is a hydrocarbyl residue (1-20C) 
containing 0-5 heteroatoms selected fiom O, S and N. 

7. The method of claim 6 v^erein R^ is alkyl, aryl, arylalkyl, heteroalkyl, 
heteroaryl, or heteroarylalkyl, each unsubstituted or substituted with 1-3 substituents. 

8. The method of claim 7 M^ierein said substituents are independently 
selected from the group consisting of halo, OR, NR^, SR, -SOR, -SOjR, -OCOR, 
-NRCOR, -NRCONRj, -NRCOOR, .^fRSOR, -NRSO^ -OCONR^, RCO, -COOR, 
-SOjR, -CONR2, SO2NR2, CN, CF3, and NO^, wherein each R is indepcndenUy H or 
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alkyl (1 -4C) and with respect to any aiyl or heteroaiyl moiety, said group further 
including alkyl (1-6C). 

9. The method of claim 1 wherein said substituents on substituted Ar* are 
independently selected fmm the group consisting of optionally substituted all^l, 
alkenyl, alkynyl, aiyl, alkylaryl, aroyi, N-aiyl, NH-alkylaryl, NH-aroyl. halo. OR. 
NR„ SR. -SOR. -SO^ -OCOR, -NRCOR, -NRCONR,. -NRCOOR, -NRSOR. 
-NRSO^ -OCONR,. RCO. -COOR, -SOaR. -CONR,, SO,NRj, CN. CF,. and NO,, 
wherein each R is independently H or alkyl (1-4C), 

and vi^erein any aryl or aroyl groups on said substituents may be further 
substituted by alkyl, alkenyl, alkynyl, halo, OR, NRj, SR, -SOR, -SO^R, -OCOR. 
-NRCOR, -NRCONR,. -NRCOOR, -NRSOR. -NRSO^R, -OCONR„ RCO. -COpR. 
-SO3R, -CONR,, SO,NR„ CN, CF„ and NO,, wherein each R is independently H or 
alkyl (1-4C). 

1 0. The method of claim 9 wdierein Ai' is phenyl, 2-, 3-, or 4-pyridyl. 2- or 
4-pyrimidyl, indolyl, isoquinolyl. quinolyl, benzimidazolyl, benzotriazolyl, 
benzothiazolyl, benzofiiranyl, pyridyl, thienyl, fuiyl, pyrrolyl, thiazolyl, oxazolyl, 
imidazolyl. or moipholinyl, all of which may optionally be substituted. 

11. The method of claim 1 wherein each R^ is independently a hydiocarbyl 
residue (1-20C) containing 0-5 heteroatoms selected from O, S and N. 

12. The method of claim 1 1 v^erein each R* is independently H. alkyl, 
alkenyl. alkynyl, acyl or hetero-forms thereof or is aryl, aiylalkyl, heteioalkyl, 
hcteroaryl, or heteroarylalkyl, each unsubstituted or substituted with 1 -3 substituents 
selected independently from the group consistmg of alkyl, alkenyl, alkynyl, aryl, 
alkylaiyl, aroyl. N-aryl. NH-alkylaryl, NH-aroyl, halo. OR, NR„ SR. -SOR, -SO,R. 
-OCOR, -NRCOR, -NRCONR,, -NRCOOR, -NRSOR, -NRSO,R, -OCONR,, RCO, 
-COOR, -SO3R, -CONR,, SO,NR„ CN, CFj, and NO,, wherein each R is 
indq)endently H or alkyl (1-4C), 
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and wherein any aiyl or aroyl groups on said subsdtuents may be further 
substituted by alkyl, alkenyl, alkynyl, halo, OR, NRj, SR, -SOR, -SOjR, -OCOR, 
-NRCOR, -NRCONR2, -NRCOOR, -NRSOR, -NRSO^R, -OCONR^, RCO, -COOR, 
-SO3R, -CONR2, SO2NR2, CN, CF5, and NO,, wherein each R is independently H or 
alkyl (MC), or 

R2 is selected fiom the group consisting of halo, OR, MR,, SR, -SOR, -SOjR, 
-OCOR, -NRCOR, -NRCONRj, -NRCOOR, NRSOR, NRSO^R. -OCONRj, RCO, 
-COOR, -SO3R, NRSOR, NRSO2R, -CONR2, SO2NR2, CN. CF3, and NO^, wherein 
each R is independently H or alkyl (MC). 

1 3. The method of claim 1 1 wherein said substituents on R^ are 
independently selected from the group consisting of R^, halo, OR*, NK\, SK\ 
-O0CR\ -NROCR*, .COOR\ R^CO, -CONR',, -SO^NR^ CN, CFj, and NO2, 
wherein each R^ is independently H, or optionally substituted alkyl (1-6C), or 
optionally substituted arylalkyl (7-1 2C) and vdierein two R* or two substituents on 
said alkyl or arylalkyl taken together may form a fused aliphatic ring of 5-7 members. 

14. The method of claim 1 wherein n is 0 or n is 1 and Lisa bivalmt 
residue that provides a distance of 2-8A between ring B and Af. 



15. The method of claim 14 wherein L is S(CR'2)„, -NR'S02(CR^2)i. 
S02(CR^2)m» S02NR'(CR^2)„ NR^(CR^2)„, NR»C0(CR^2)^ 0(CR^^, or OCO(CR^2)„ 



wherein Z is N or CH and wherein m is 0-4 and 1 is 0-3; 

R' is H, alkyl or arylalkyl where the aryl moiety may be substituted by 1-3 
substituents selected independently finom the group consisting of alky], alkenyl, 
alkynyl, aryl, alkylaryl, aroyl, N-ary 1, NH-alkylaiyl, NH-aroyl, halo, OR, NR^, SR, 
-SOR, .SO2R, -OCOR, -NRCOR, -NRCONRj, -NRCOOR, -NRSOR, -NRSO^R, 




— N 



Z 
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•OCONR,, RCO, -COOR, •SO3R, -CONR^ SO,NR„ CN, CF,, and NO,, wherein each 
R is independently H or alkyl (MC); 

and wherein any aryl or aroyl groups on said substituents may be finthcr 
substituted by alkyl, alkcnyl, alkynyl, halo, OR, NR^ SR, -SOR, -SO^R, -OCOR, 
-NRCOR, -NRCONR2. -NRCOOR, -NRSOR, -NRSOjR, -OCONRj, RCO, -COOR. 

-SOjR, <:0NR2, SOjNR,, CN, CF3, and NO,, wherein each R i^ 
alkyl (MC); and 

R^ is as dejQned in claim 12. 

16. The method of claim 1 wherein the compound of fonnula (1) is 
selected from the group consisting of compounds 1 -87 herein. 

1 7. The method of claim 1 wherein the compound of formula (1) is 
selected from the groiq) consisting of compounds shown in Figuies 1 A-IC herein. 

1 8. A pharmaceutical composition for treating conditions characterized by 
enhanced p38^ activity and/or enhanced TGF-P activity which composition 
comprises 

a therapeutically effective amount of a compound of the foraiula 



or the pharmaceutically acceptable salts thereof 
wherein R^ is a noninterfering substituent; 

each Z is CR' or N, wherein no more than two Z positions in ring A are N, and 




(L)n-Ar' 



(1) 



wherein two adjacent Z positions in ring A cannot be N; 

each R^ is independently a noninterfering substituent; 
L is a linker, 
nisOor l;and 
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At* is the residue of a cyclic aliphatic, cyclic heteroaliphatic, aromatic or 
heteroaromatic moiety optionally substituted with 1-3 noninterfering substituents in 
admixture with at least one pharmaceutically acceptable excipient 

5 19. The composition of claun 1 8 which further contains an additional 

therapeutic agent 

20. The composition of claim 19 wherein said additional therapeutic agent 
is a corticosteroid, a monoclonal antibody, or an inhibitor of cell division. 

21. A compound of the formula: 




and the phannaceutically acceptable salts thereof 

wherein each is independently a noninterfering substitu»t; 
15 . m is an integer of 0*4; 

ZisCH; 

R' is alkyl (1-6C) or aiylalkyl optionally substituted on the aiyl group with 1-3 
substituents independently selected from alkyl (1 -6C), halo, OR, NRj, SR, -OOCR, 
-NROCR, RCO, -COOR, -CONR2, -SOjNRj, CN, CF3, and NO^, wherein each R is 
20 independently H or lower alkyl (1-4C); 

n is 0, 1 or 2; and 

(a) Ar is phenyl, substituted with at least one group selected &om the 
group consisting of optionally substituted alkyl (1-6C), halo, OR, SR, -OOCR, 
-NROCR, RCO, -COOR, -CONRj, SOaNI^ CN, CF3, and NO2, wherein each R is 
25 independently H or lower alkyl (MC), or pyridyl, indolyl, or pyrimidyl, ^h 

optionally substituted with at least one group selected fix)m the group consisting of 
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optionally substituted alkyl (1-6C), halo, OR, NR^, SR, -OOCR, -NROCR, RCO, 
-COOR, -CONR2, SOjNRj, CN, CF3, and NOj, wherein each R is independently H or 
lower alkyl (1 -4C); and 

R' is a branched or cyclic alkyl group (S-7C) or is phenyl optionally 
substituted with 1 -2 substituents ^ch substituents are selected fiom the group 
consisting of alkyl (1-6C), halo, OR, NR^, SR, -OOCR, -NROCR. RCO, -COOR, 
-CONR2, -SOjNRj, CN, CF3, and NOj, wherein each R is independently H or lower 
alkyl (1-4C); or 

(b) Ar is phenyl, pyridyl, indolyl, or pyrimidyl, each optionally substituted 
with a group selected from the group consisting of optionally substituted alkyl (1-6Q, 
halo, OR, NR2, SR, -OOCR. -NROCR, RCO, -COOR, -CONRj, SO^NR^, CN, CF,, 
and NO2, wherein each R is independentiy H or lower alkyl (1-4C); and 

R^ is a branched or cyclic alkyl group (5-7C) or is phenyl substituted with 1-2 
substituents which substituents are selected from tiie group consisting of alkyl (1-6C), 
halo, SR, -OOCR, -NROCR, RCO, -COOR, -CONR^, -SO^NR^, CN, and CF3, 
i^erein each R is independently H or lower alkyl (1-4C); or 

(c) Ar is phenyl substituted with a gjcovtp selected from the group 
consisting of optionally substituted NR^, SR, -NROCR, RCO, -CONR^, SOjNRj, CN, 
and CF,^ wherein each R is independently H or lower alkyl (1 -4C); or pyridyl 
substituted with a group selected from the group consisting of optionally substituted 
alkyl (l-eC), halo, OR, NR^, SR, -OOCR, -NROCR, RCO, -COOR, -CONR^, 
SO2NR2, CN, CF3, and NO2, wherein each R is independently H or lower alkyl (1-4C); 
or indolyl or pyrimidyl, each optionally substituted with a group selected from the 
group consisting of optionally substituted alkyl (1-6C), halo, OR, NRj, SR, -OOCR, 
-NROCR, RCO, -COOR. -CONRj, SO^NRj, CN, CF3, and NOj, wherein each R is 
independently H or lower alkyl (MQ; and 

R^ is a branched or cyclic alkyl group (S-7C) or is phenyl optionally 
substituted with 1-2 substituents which substituents are selected from the group 
consisting of alkyl (1-6C), halo, OR, NRj, SR, -OOCR, -NROCR, RCO, -COOR, 
-CONR2, -SO2NR2, CN, CF3, and NO2, wherein each R is independentiy H or lower 
alkyl (1-4C); or 
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(d) At is phenyl, pyridyl, indolyl, or pyiimidyl, each optionally substituted 
with a group selected ftom the group consisting of optionally substituted alkyl (1-^), 
halo, OR, NRj, SR, -OOCR, -NROCR, RCO, -COOR, -CONR,, SOjNRj, CN, CF,, 
and NO2, wherein each R is independently H or Iowct alkyl (1-4C); and 

R^ is a branched or cyclic alkyl group (S-7C) or is phenyl substituted with 1-2 
substituents which substituents are selected fiom the group consisting of alkyl (1-6CX 
halo, OR. SR, -OOCR, -NROCR, RCO, -COOR, -CONRi. -SOjNR^, CN, CF3, and 
NO2, v^erein each R is independently H or lower alkyl (1-4C). 

22. The compound of claim 1 which is selected fiom the group consisting 

of 

2-phenyl-4-(4-pyridylamino)-quina2oUne; 
2-(2-bromopheny]>4-(4-pyridyIamino)-quinazoline; 
2-(2H:hIorophenyl)-4-^4-pyridylamino)-qiiinazoline; 
2-(2-fluoiophenyl)-4-(4-pyridyIaniino)-quinazoline; 
2-(2-methylphenyl)-4-(4-pyridylani]no)-quinazoline; 
2*(4*fluorophenyl)-4-(4-pyridyIamino)-quinazoItne; 
2-(3-metfaoxyaniIyl)-4-(4-pyiidylanntino)-quinazoline; 
2-(2,6-dichloFophenyl)-4-(4-pyridylamino)-quinazoline; 
2-(2,6*dibromophenyl)-4-(4-pyTidylamino)-quinazoline; 
2-(2,6-difluorophenyl)-4-(4-pyridylaniino)-<iuinazoline; 
2-(2-fluorophenyl>-4-(4-pyridylamino)-6, 7-dimethoxyquinazoline; 
2-(4-fluorophenyl)-4-(4-pyridyIamino)-6, 7-dimethoxyquinazoline; 
2-<2-fluorophenyl>4-(4-pyridylamino)-6-nitroquinazoline; 
2-(2-fluorophenyl)-4-(4-pyridylamino -6-aminoquinazoline; 
2-(2-fluorophenyl)-4-(4-pyridylainino)-7-aininoquinazoline; 
2-(2-fluorophenylHK4-pyri(fylamino>6-(3*methoxybenzylaniino)- 
quinazoline; 

2-(2-fluorophenyl)-4<4-pyridylanaino)-6<4-methoxybenzyl^ 
quinazoline; 

2-(2-fluoropheny]H-(4-pyridylamino)-6<2-isobutylamino)-quiiiazoline;and 
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2K2-fIuorophenyl)-4-(4-pyridyIaniino)-6-(4>methyimeicaptoben2y]ani^ 
quinazoUne. 
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